Objective Anhedonia is one of the main non-motor symptoms in Parkinson's disease (PD); it is assessed using the Snaith-Hamilton pleasure scale (SHAPS). To assess anhedonia in the Japanese population, we prepared a Japanese language version of SHAPS (SHAPS-J), and evaluated its validity and reliability in 8 neurological centers. Seventy subjects (48 patients with PD and 22 healthy subjects) were enrolled in this study. Methods The validity of the test was assessed by the correlation between SHAPS-J and the apathy scale, based on the fact that anhedonia is considered a symptom of apathy syndrome. Test-retest reliability and internal consistency were assessed by Cohen's kappa and Cronbach's alpha coefficients, respectively. Results In the evaluation of validity, the total scores obtained on SHAPS-J during the test and retest significantly correlated with scores on Item 4 in Part 1 of the unified Parkinson's disease rating scale (p<0.0008 and p<0.0036, respectively). Cohen's kappa coefficient was >0.3 on all items (p<0.0005 on all items). Cronbach's alpha coefficient was 0.90 at the baseline and 0.88 at the retest. Conclusion These results indicate that SHAPS-J has good validity, test-retest reliability, and internal consistency, thus establishing an available measure of anhedonia in Japanese.
Introduction
Parkinson's disease (PD) has recently been considered a disorder characterized not only by motor symptoms, but also by many non-motor symptoms such as psychosis, apathy, anxiety, and depression (1) . The manifestation of some nonmotor symptoms is thought to be linked to the pathophysiology of PD itself (2) . Depression is the most common psychiatric complication of PD, and anhedonia is reported to be one of the main symptoms of depression in PD (3) . Anhedonia occurs in up to 40% of PD patients (4) .
Anhedonia is considered not a syndrome, but a symptom. It has been identified as a symptom of apathy syndrome (5) , one of the core features of major depression, and one of the negative symptoms of schizophrenia (6) . Anhedonia is generally explained as an "inability to experience pleasure" (7); however, this condition does not have an obvious definition.
A few scales are available for the evaluation of anhedonia; the Snaith-Hamilton pleasure scale (SHAPS) (7) and the Chapman scales for physical and social anhedonia (8) have been employed in some studies. The Chapman scales can separately assess physical and social anhedonia, and are widely used for assessing psychiatric disorders such as depression and schizophrenia. The original scale comprises 88 true/false questions (physical and social anhedonia categories comprising 40 and 48 items, respectively). Moreover, this scale includes different aspects for assessment of apathy without anhedonia. In use for non-PD cases, it has also been indicated that many items are sensitive to personal opinions, preferences, and habits (9) . One study employed Chapman scales for assessing anhedonia in PD; however, the author highlighted the faults and impracticability of using this scale (10) .
SHAPS was originally developed for the assessment of anhedonia to evaluate the presence of anhedonia and the levels of hedonic tone. This scale is a self-rated questionnaire that comprises 14 items, and is concise and simple to complete on a clinical basis. Although it lacks validation in PD patients, this scale has a good face validity, internal consistency, item-total correlation, and test-retest correlation in non-PD subjects (7) . SHAPS has recently been widely used for assessing anhedonia in PD patients (11, 12) ; however, it includes some inappropriate items related to symptoms generally found in PD, such as hyposmia and difficulty of movement.
According to a report by Leentjens et al, (9) SHAPS is classified at a higher recommendation level than the Chapman scales to assess anhedonia in PD. SHAPS has been translated into a few languages, for which the validity and reliability have been established (11, 12) . However, there are no reports of a Japanese language version of SHAPS. In this study, we prepared a Japanese language version of SHAPS (SHAPS-J), and evaluated its validity and reliability. 
Materials and Methods

Translation process
In this process, 2 independent bilingual professional translators participated in the translation. After the authors (HN, SK, and TH) translated SHAPS into Japanese, translator Awhose native language is English-retranslated it back into English. Next, translator B-whose native language is Japanese-checked the differences between the original and back-translated versions. The translation and retranslation process was continued until the meaning of the backtranslated version was the same as the original. The last Japanese version was approved as SHAPS-J.
Validity and reliability study: Subjects and design
To evaluate the reliability and validity of SHAPS-J, we administered the questionnaire to 2 groups of subjects: the first group comprised 48 patients (22 men and 26 women) with PD; the second group comprised 22 subjects (10 men and 12 women) without PD as the normal controls. All patients and controls were 20 years of age or older. All PD cases fulfilled the criteria of the British Brain Bank for the clinical diagnosis of PD (13) . Patients with PD whose score on the mini-mental state examination (MMSE) (14) was 22 or less were excluded because of concerns about comprehension of the questionnaire. None of the normal controls had a history of neurological or psychiatric disease, and had no cognitive impairment (MMSE score,!28). In this study, to assess whether subjects understood the meaning of the questionnaire, they answered the questions with an examiner. In the PD group, the mean age (± 1 standard deviation) was 67.7±9.0 years, the mean disease duration was 74.1± 46.6 months, and the mean modified Hoehn-Yahr stage was 2.1±0.8 at the time of examination. In the control group, the mean age was 62.9±17.3 years.
The validity of this scale was evaluated by comparing the total score obtained using SHAPS-J with that obtained using the other scales. To our knowledge, there is no other validated anhedonia scale in the Japanese language. It is suggested that the symptoms of apathy, anhedonia, and depression are closely related in PD, (9) and that anhedonia may be a part of the syndrome of apathy, as described (16) . Thus, this apathy scale was employed instead of an anhedonia scale, and the correlation between the total score obtained using SHAPS-J and the score obtained using Item 4 was assessed. SHAPS-J was rated twice at the baseline, and again 14-56 days later to assess test-retest reliability. This time interval was considered sufficient to avoid memory bias, and our method was consistent with the method reported by Snaith (7). The internal consistency of SHAPS-J was also assessed.
Statistical analyses
Spearman's rank correlation was used in the assessment of validity. For evaluating reliability, Cohen's kappa coefficient was used for analysis of test-retest reliability, and internal consistency was measured by Cronbach's alpha coefficient. Statistical significance was assessed for p<0.05. The interpretation of Cohen's kappa and Cronbach's alpha coefficients was followed in the previous explanation.
Statistical analysis was performed using Microsoft Excel for Mac 2004, version 11.6.4. Because the calculations of Cohen's kappa and Cronbach's alpha coefficients were not supported by Excel, the original formulas were entered in Excel for the analysis.
Results
SHAPS-J was assessed in 70 subjects. The mean number of days between test and retest was 39.8±20.5. No problems occurred in the understanding or execution of the SHAPS-J questionnaire for all subjects. According to the original scale, when any of the "Disagree" responses scored 1 point and any of the "Agree" responses scored 0 points, the mean score of SHAPS-J was shown in Table 1 .
The validation study was carried out only in the PD group. In the evaluation, points given for responses on the SHAPS-J were redefined as follows, because results were expressed on an ordinal scale: a response of "Strongly disagree" in the original version was given 4 points, "Disagree" was given 3, "Agree" was given 2, and "Strongly/Definitely agree" was given 1. In the analysis of the correlation between total score obtained using SHAPS-J and the score obtained using Item 4 of the UPDRS, the rho value of Spearman's rank correlation test at the baseline and re-test was shown in Table 1 ; significant correlation was thus found.
The reliability study was performed on all subjects. In the assessment of test-retest reliability, Cohen's kappa coefficient and its 95% confidence interval were measured. These values for each item are shown in Table 2 . Kappa coefficient was >0.3 in all items (p<0.0005 in all 14 items). The lower limit of the 95% confidence interval was also >0 for all items. In the assessment of internal consistency, Cronbach's alpha coefficient was measured. The response to each item of the SHAPS-J questionnaire was converted to a 4-degree ordinal scale, as described above, and these were used for calculating Cronbach's alpha coefficient. The results of Cronbach's alpha coefficient at the baseline and retest is shown in Table 1 .
Discussion
In the present study, we show that SHAPS-J has good validity, test-retest reliability, and internal consistency. There was no problem in comprehension of SHAPS-J, and all subjects were able to take the questionnaire easily. We thus believe that these results may allow the use of SHAPS-J in routine clinical practice and research.
To evaluate validity, the score obtained using UPDRS Part 1, Item 4 was employed in this study. In the previous validation study for SHAPS, the Montgomery-Asberg depression rating scale (MADRS) (7), the short Parkinson's evaluation scale (SPES) depression item (11) , and the physical anhedonia scale (PAS) (12) were employed to independently assess anhedonia. Other than the SPES depression item, which is a scale rather than an individual item, scores obtained using the other scales were used for assessment of correlation with the score obtained using SHAPS (7, 12) . However, because there is no Japanese version of an established scale for anhedonia, we could not avoid employing UPDRS Part I Item 4 (Motivation/Initiative), which was originally treated as an apathy scale, for the assessment of validity. Although the evaluation method used in this study was less precise than that used in previous studies (7, 12) , good correlation was observed; moreover, our results were similar to those reported by previous studies (7, 11, 12) .
In the present study, test-retest reliability was evaluated by Cohen's kappa coefficient. This coefficient was also employed in the evaluation of the Italian SHAPS test (12) . Cohen's kappa coefficient measured in the present study was almost 0.5-0.8, and this value was slightly lower than that reported by a previous Italian study (12) . One of the reasons for this discrepancy may be the difference in sample size and/or enrolled patients. The sample size in our study was smaller than that of the Italian study. Although almost the same number of patients with depressive and non-depressive PD participated in the Italian study, our study did not enroll depressive patients selectively. Further, the mean score of SHAPS in the PD group in this study was lower than that in the Italian study. However, there is no definite, standard threshold value for Cohen's kappa coefficient, and >0.2 is considered a fair measure of test-retest reliability (17) . Good test-retest reliability was therefore observed in this study, because Cohen's kappa coefficient for all items was >0.3, and it was statistically significant. Cronbach's alpha coefficient in this study was almost 0.90. In previous studies, Cronbach's alpha coefficient in the original SHAPS and in a German study were 0.857 and 0.87, respectively (7, 11) , which is in good agreement with the results of our study. Considering that there were no definite criteria for evaluation, good internal consistency was observed in our study.
As described above, Item 6 (including smelling) and Item 8 (including the factor of movement) are related to parkinsonian symptoms. Hyposmia has reportedly been observed in patients with PD (18) , and motor impairment is the main symptom of PD. Physicians must thus pay attention to overdiagnosis of anhedonia. However, it may be difficult to consider whether these 2 items should be excluded for the use of SHAPS in PD. If these items are excluded, the detection power of anhedonia must be verified in their absence.
In conclusion, it can be suggested that SHAPS-J is a suitable scale in Japanese for anhedonia. We believe that SHAPS-J can be used widely in routine clinical work. However, physicians must monitor the use of SHAPS-J for PD, because SHAPS includes some items that are related to the symptoms observed in PD.
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